###### Strengths and limitations of this study

-   This randomised controlled trial will examine a potentially simple and inexpensive approach to the management of pressure ulcers secondary to spinal cord injury (SCI) in low-income and middle-income countries (LMIC).

-   This will be one of the first and largest non-pharmacological studies of this type involving people with SCI from LMIC.

-   This is a multicentre study increasing the study\'s external validity.

-   Assessors will be blinded, but it is not possible to blind participants or the clinicians.

Introduction {#s1}
============

Pressure ulcers are a common and severe complication of spinal cord injury (SCI).[@R1] [@R2] They have many deleterious consequences, including permanent scarring, osteomyelitis, amputation and sepsis, often requiring hospital admissions.[@R3] [@R4] In addition, they affect a person\'s family and social life, and are costly and difficult to manage. Pressure ulcers can also lead to death. It is estimated that pressure ulcers are responsible for approximately 8% of deaths in people with SCI in high-income countries.[@R5] This figure is probably much higher in low-income and middle-income countries (LMIC). One small study from Nepal[@R6] found that 25% of patients from a local SCI hospital had pressure ulcers within a year of discharge. A larger study from Bangladesh[@R7] reported that 70% of people with paraplegia and 90% of people with tetraplegia were dead within 5 years of injury, most from pressure ulcers. While there are methodological limitations with these studies, there is general consensus that pressure ulcers are a major and life-threatening problem.[@R8] Pressure ulcers can not only adversely affect quality of life, depression, anxiety and other psychological disorders but can also limit a person\'s ability to participate in meaningful community activities.

Pressure ulcers are most common around the sacrum, ischial tuberosity and greater trochanter of the femur.[@R9] They progress through different stages of severity if left untreated. They are scored from stage 1 to stage 4.[@R9] [@R10] Stage 4 pressure ulcers are severe and invariably require hospitalisation and surgery. Stage 1--stage 3 pressure ulcers vary from superficial red areas to full skin thickness injuries. In high-income countries, pressure ulcers are either managed with hospitalisation or regular home nursing, and pressure relieving devices such as alternating pressure air mattresses. However, these levels of service and resources are often not available in LMIC because hospitals and community healthcare services are under-resourced and most people cannot afford to self-fund these services or access costly equipment.[@R11] Instead, usual care in these countries typically involves people managing their pressure ulcers alone and at home. Often, they become life-threatening. However, with early advice, most people can be taught self-help strategies to manage less severe pressure ulcers at home.[@R12] This includes education about appropriate pressure relief, bed overlays, diet and wound dressings. It also includes education about bladder and bowel management to minimise incontinence that often contributes to further deterioration of pressure ulcers.[@R13]

Telephone-based support may provide a low cost way of helping people with SCI manage pressure ulcers at home in LMIC.[@R14] This is a feasible way to provide support because mobile phones[@R15] are popular in most LMIC. A small number of studies have looked at the possible use of telephone-based support for the treatment of pressure ulcers.[@R16] [@R17] However, these studies have only had small numbers of participants and were conducted in high-income countries. There is presently no strong evidence indicating that telephone-based support is effective for the treatment of pressure ulcers, especially in LMIC such as India and Bangladesh.

Aim {#s2}
===

The aim of this study is to determine the effectiveness and cost-effectiveness of telephone-based support for people with pressure ulcers secondary to SCI in LMIC. A randomised controlled trial will be conducted in India and Bangladesh. It will be the first prospective study to investigate this question.

Methods and analysis {#s3}
====================

Design {#s3a}
------

A multicentre, prospective, assessor-blinded, parallel, pragmatic randomised controlled trial will be undertaken, in which people with pressure ulcers secondary to SCI will be randomised to usual community care or to usual community care plus telephone-based support over 12 weeks.

Participants {#s3b}
------------

Participants will be included if they: Are over 18 years of age;Have sustained complete or incomplete SCI more than 3 months prior to recruitment;Have at least one pressure ulcer on the sacrum, ischial tuberosity or greater trochanter of the femur which is unlikely to require hospitalisation within the next 12 weeks;Are living in the community;Are able to speak either sufficient Hindi (for the 2 Indian sites) or Bengali (for the Bangladesh site) to allow them to participate in the study without the assistance of a translator;Have access to a phone and will be able to comply with regular phone interviews as specified by the protocol;Have the potential to benefit from the telephone-based support.

Participants will be excluded if they: Have cognitive or verbal impairments;Have any clinically significant medical condition that would compromise participation in the study;Are unable to be assessed at 12 weeks.

Potential participants will be recruited from outpatient clinics or the hospitals' databases.

Recruitment strategy and time frame {#s3c}
-----------------------------------

A study researcher will contact potential participants in person during outpatient clinics or via telephone (using the hospitals' databases to identify people). Those recruited through outpatient clinics will be provided with a participant information sheet and screened for inclusion. Those recruited via telephone will be invited to participate. At a subsequent appointment, they will be provided with a participant information sheet and screened for inclusion.

Participant recruitment started on 25 November 2013. The study will be conducted at three sites. The three sites are (1) Indian Spinal Injuries Centre (tertiary centre) at New Delhi, India, (2) Punjabi University-Patiala (university clinic) at Punjab, India and (3) Centre for the Rehabilitation of the Paralysed (tertiary centre) at Savar, Bangladesh. Initially, the study was planned for only one site in India. However, the other two sites entered the study 8 months later to speed up recruitment. Pilot data from two of the sites were collected to ensure recruitment was feasible.

Assignment of intervention {#s3d}
--------------------------

A computer-generated random allocation schedule will be formulated prior to the starting of the study by an independent person located in Australia who is not involved in recruitment. The *rand()* function in Excel will be used to generate the schedule.[@R18] A blocked allocation (1:1) schedule will be used. Allocation will not be stratified by site. Participants' allocations will be placed in opaque, sequentially numbered and sealed envelopes which will be kept in Australia. After the participant passes the screening process and completes the baseline assessment, an envelope will be opened and allocation will be revealed by an independent person ([figure 1](#BMJOPEN2015008369F1){ref-type="fig"}). The participant will be considered to have entered the study at this point. The assessor will be blinded to treatment allocation throughout the course of the study. The statistician conducting the data analysis will also be blinded to group allocation. It is not possible to blind participants or the clinicians delivering the intervention.

![Flow diagram of the study.](bmjopen2015008369f01){#BMJOPEN2015008369F1}

Intervention {#s3e}
------------

Participants in the Control group will receive usual community care. That is, they will be given a pamphlet containing information about pressure ulcer management. They will otherwise be left to manage their pressure ulcers at home and without assistance. They will, however, be free to seek any type of help or medical assistance that they deem appropriate and can access.

Participants in the Intervention group will also receive usual community care. That is they will also be given a pamphlet and are free to seek any type of help or medical assistance that they deem appropriate and can access. In addition, they will receive weekly telephone-based support over 12 weeks from an experienced nurse or physiotherapist trained in the management of pressure ulcers in people with SCI. The telephone-based support will be equivalent to 15--25 min/week. The clinicians providing the telephone-based support will be formally trained in pressure ulcer management in Australia and India, or Bangladesh as appropriate. Each time clinicians ring participants, they will reinforce self-help strategies important for managing pressure ulcers, minimising psychological distress and enhancing engagement with life. Specifically, participants and their families will receive education and advice about appropriate seating, bed overlays, cushions, diet, nutrition, wound care and self-care activities. The clinicians will also advise participants about when to seek further medical or nursing attention, how to relieve pressure and when to take bed rest as well as advice on any other related issues which may be contributing to the pressure ulcer (eg, bladder or bowel incontinence, spasticity, depression). Participants will be given goals for each week that will be reviewed, monitored and updated. For example, a goal might include staying on strict bed rest for the next week.

The participants in both groups will be given diaries to record any costs related to the treatment of their pressure ulcers. In addition, they will be contacted once every fortnight to take a verbal transcript from their diaries. The phone calls will also be used to assess costs from those unable to keep diaries because of illiteracy or limited hand function. The following costs will be captured: costs associated with mattresses, pressure-relieving cushions, lost income, medications, dressings, high-protein food, lotions, hospitalisation, travel, incontinence aids and nursing care.

Outcome measures {#s3f}
----------------

All assessments will be conducted at the beginning and end of the 12-week study period by an independent, trained nurse who is blinded to the intervention. The assessments will be done at one of the three sites or at the participants' homes. Participants will be asked not to discuss their group allocation with assessors. The success of blinding will be verified at the end of each participant\'s assessment by asking assessors to reveal whether they have been unblinded. Any inadvertent unblinding of assessors will be reported.

Primary outcome {#s3g}
---------------

The primary outcome is the *size of the pressure ulcer* at 12 weeks. This will be assessed using commercially available grid paper designed for this purpose. Length and width will be measured and expressed as cm^2^. If a participant has more than one pressure ulcer, the pressure ulcer with the most potential to benefit from telephone-based support will be assessed. This will be determined by the assessor at baseline and the same pressure ulcer will be assessed at 12 weeks.

Secondary outcomes {#s3h}
------------------

There will be thirteen secondary outcomes. The details of each are as follows:

*Severity of the pressure ulcer* at 12 weeks will be assessed using the Pressure Ulcer Scale for Healing (PUSH) Score V.3.0. The PUSH is the most widely-used tool for assessment of pressure ulcers.[@R19] The PUSH rates pressure ulcers according to the area of the pressure ulcer, amount and type of exudates, and extent of tissue damage. The total scores range from 0 to 17 points with higher scores indicating a severe pressure ulcer.

*Undermining distance of the pressure ulcer* at 12 weeks **will be** assessed using a sterile and commercially available scaled probe. The measurements will be taken in four directions, that is, 12:00, 15:00, 18:00 and 21:00.[@R20] All measurements will be recorded in centimetres and then added to derive one tallied score.

*Depth of the pressure ulcer* at 12 weeks will be measured using a sterile and commercially available scaled probe. Depth will be measured at the centre of the pressure ulcer and recorded in centimetres.[@R21]

*Pressure ulcer risk factors* at 12 weeks **will be** assessed using the Braden Scale for Predicting Pressure Sore Risk.[@R22] [@R23] This outcome has been included to determine whether the telephone-based support influences any of the factors commonly associated with high risk of pressure ulcers in people with SCI. It assesses risk over six domains such as sensory perception, moisture, activity, mobility, nutrition, and friction and shear. The total scores range from 6 to 23 points, with lower scores indicating a higher risk for pressure ulcers.

*Health-related quality of life* at 12 weeks **will be** assessed using the EuroQol (EQ-5D 5L) Health Survey.[@R24] [@R25] The EQ-5D 5L has two components. The first component captures participants' health state over five dimensions, namely mobility, self-care, usual activities, pain/discomfort and anxiety/depression, and can be used to derive utilities and quality-adjusted life years (QALYs) for cost-utility analysis. The second component (called the Health Thermometer) captures participants' overall rating of health. Participants are asked to rate their health on a vertical visual analogue scale numbered from 0 (worst imaginable health state) to 100 (best imaginable health state). The two components will be analysed separately.

*Depression* at 12 weeks **will be** assessed using the seven depression items of the Hospital Anxiety and Depression Scale.[@R26] The Hospital Anxiety and Depression Scale is a widely used self-report questionnaire. The depression items of the Hospital Anxiety and Depression Scale are designed to measure current depression. Scores will be interpreted as indicative of normal or mild, moderate or severe depression. The total scores range from 0 to 21 points, with higher scores indicating severe depression.

*Participation* at 12 weeks will be assessed using the participation items of the WHO Disability Assessment Scale (WHODAS) 2.0 questionnaire.[@R27] The participant will be asked how much of a problem they have experienced with each item over the past 30 days. Each item is scored on a five-point scale ranging from none (1 point) to extreme/cannot do (5 points). The total scores range from 8 to 40 points, with higher scores reflecting poor participation.

*Self-report time for pressure ulcer resolution* will be assessed on a weekly basis through one question, namely---'Is your pressure ulcer healed?' These data will be collected fortnightly over the telephone and reported as 'yes' or 'no'.

*Participants' impression of pressure ulcer status* at 12 weeks **will be** assessed with one question, namely---'How would you rate the quality of your wound and skin over the affected area?'. Participants will be asked to respond to this question using a 10-point Numeric Rating Scale (NRS)[@R28] anchored at one end with 'extremely poor' and at the other end with 'extremely good'.

*Clinicians' impression of pressure ulcer status* at 12 weeks **will be** assessed with one question namely---'How would you rate the quality of the wound and skin over the affected area?'. The blinded assessor will be asked to respond to this question using a 10-point NRS anchored at one end with 'extremely poor' and at the other end with 'extremely good'.

*Participant confidence to manage the pressure ulcer* at 12 weeks will be assessed with one question, namely---'how confident are you in managing your pressure ulcer at home each day?'. Participants will be asked to respond to this question using a 10-point NRS anchored at one end with 'not very confident' and at the other end with 'very confident'.

*Participant satisfaction* **for healthcare provision** at 12 weeks **will be** assessed with one question, namely---'how satisfied are you with the services you have received for your pressure ulcer over the last 12 weeks?' Participants will be asked to respond to this question using a 10-point NRS anchored at one end with 'very unsatisfied' and at the other end with 'very satisfied'.

All questionnaires will be administered to participants in English, Hindi or Bengali.

The details of the time schedule of enrolment, intervention, assessments, participants' visit and phone contacts are shown in [figure 2](#BMJOPEN2015008369F2){ref-type="fig"}.

![Time schedule of enrolment, intervention, assessments, participants' visit and phone contacts during the study.](bmjopen2015008369f02){#BMJOPEN2015008369F2}

The *economic evaluation* will be conducted from a societal perspective and will include costs incurred by individuals and healthcare providers. This perspective will be taken because the cost consequences of this intervention may extend beyond the domain of healthcare. The intervention and participants' healthcare cost will be captured as outlined in [table 1](#BMJOPEN2015008369TB1){ref-type="table"}. The cost of delivering the intervention will include costs associated with employing clinicians, administration, telephone calls and travel cost where applicable. The costs to the participants for healthcare and other items related to the management of their pressure ulcers will be captured through participant diaries. These will include out-of-pocket expenses associated with specifically purchasing equipment and resources to manage the pressure ulcer such as beds, mattresses, wheelchairs, pressure-relieving cushions, medications, medical supplies, dressings, special high-protein food, lotions and incontinence aids. It will also include costs associated with hospitalisation, travel, nursing care and lost income. Costs associated with insurers' or governments' contributions to participants' healthcare will also be captured through the diaries.

###### 

Costs that will be captured for the Control and Intervention groups

  Number   Cost                                          Control (usual community care)   Intervention (telephone-based support)
  -------- --------------------------------------------- -------------------------------- ----------------------------------------
  1        Telephone-based support                       ×                                ✓
  2        Participants' healthcare facility             ✓                                ✓
  3        Medical equipment                             ✓                                ✓
  4        Medical supplies                              ✓                                ✓
  5        Participants and their family members' time   ✓                                ✓
  6        Carers' time                                  ✓                                ✓

The economic analyses will include the following: A within-study cost-effectiveness analysis of telephone-based support for pressure ulcer management compared with usual community care. Incremental cost-effectiveness ratios (ICER) will be determined for the incremental cost per additional cm^2^ of ulcer healing in the Intervention (telephone-based support) group compared with the Control group.A cost-utility analysis to present incremental cost per QALYs gained. The 'cross walk' from EQ-5D 5L to EQ-5D 3L and Sri Lankan valuation[@R29] of the EQ-5D 3L will be used to get utility weights on a 0--1 scale where 1 represents perfect health and 0 represents death. QALYs will be determined by multiplying utility by duration.

Resources will be valued using standard economic evaluation guidelines.[@R30] Discounting will not be incorporated into the model because the intervention is less than 1 year.

Sample size {#s3i}
-----------

A sample size of 120 will be used. This assumes an SD of 30 cm^2^, loss to follow-up of 15%, correlation with a baseline of 0.6, an α of 0.05 and a minimally worthwhile treatment effect of 10 cm^2^. The minimally worthwhile treatment effect is based on the assumption that the mean initial size of participants' pressure ulcers will be 100 cm^2^. If this is the case, the minimally worthwhile treatment effect will be equivalent to 10% of the mean initial size. If, however, the mean initial size of participants' pressure ulcers is not 100 cm^2^, the absolute minimally worthwhile treatment effect will be adjusted post hoc to correspond with 10% of mean initial values.

Quality assurance {#s3j}
-----------------

To ensure that the interventions are of a high standard and are delivered in accordance with the study protocol, two clinicians who will be providing the intervention will be trained in Australia and India or Bangladesh. They will follow the Canadian Best Practice [@R9] and National Pressure Ulcers Advisory Panel[@R10] guidelines for the prevention and management of pressure ulcers in people with SCI appropriately modified for LMIC. The two clinicians will contact each other once every month to coordinate and monitor the advice they are providing. In addition, a specialist nurse skilled in pressure management from Australia will provide ongoing support and advice by telephone or in person to the two clinicians.

Data integrity and management {#s3k}
-----------------------------

The data will remain confidential throughout the course of the study. Initially, data will be collected on paper-based case report forms (CRFs). The paper-based CRFs will be compiled in participant-specific folders. The designated place will be secured from the public or other staff members of the involved organisations. The local sites will send the CRFs to the University of Sydney in Australia via email. Any information capable of identifying participants will be removed. Data will be managed and transcribed into electronic format in Australia using Research Electronic Data Capture (REDCap) tools hosted at the University of Sydney. REDCap is a secure web-based application designed to support data capture for research studies, providing (1) an intuitive interface for validated data entry; (2) audit trails for tracking data manipulation and export procedures; (3) automated export procedures for seamless data downloads to common statistical packages and (4) procedures for importing data from external sources.[@R31]

All data will be double entered with automated checks for errors. Data queries will be emailed to the site coordinator and stored on the database. After completion or discontinuation of the study, all records will be kept for a minimum of 15 years at local sites. Access to data during and after the study will only be granted to the designated research team member.

Withdrawal {#s3l}
----------

The study will have the following categories of participant withdrawals: Withdrawn from study intervention but remain in the study until the 12-week assessment (end of study).Withdrawn from the entire study with revocation of consent. No further follow-up or data collection will occur.Lost to follow-up. The participant is lost to follow-up after baseline assessment. This may occur due to death or failure of the study staff to locate the participant. No further follow-up or data collection will occur.

The details of participant withdrawal will be recorded.

Data analysis {#s3m}
-------------

All data will be analysed using Stata software V.13 at the University of Sydney, Australia. A separate analysis will be done for all outcomes. Dichotomous data will be analysed using logistic regression and continuous data will be analysed using linear regression. Baseline scores will be included in the models to increase statistical precision.[@R32] The primary analysis will compare the size of pressure ulcers in the Control (usual community care) and Intervention (telephone-based support) groups at 12 weeks. All other analyses will be secondary, including the time for resolution of pressure ulcer, which will be analysed using survival analysis. If more than 5% of data are missing for a particular analysis, multiple imputation will be used to account for missing data, provided the assumption of missing at random appears plausible. The multiple imputation procedure will use all available baseline and follow-up observations.[@R33]

For cost-effectiveness, descriptive statistics will be used to summarise the costs and QALYs. The robustness of our costing data will be tested through sensitivity analyses. As in all economic evaluations, the costs captured in this study will most likely be skewed, so non-parametric bootstrap methods will be used for hypothesis tests and interval estimation. A threshold ICER of three times gross domestic product per capita will be used to assess value for money.

The ICER will be estimated as shown in equation (1) as the incremental cost per cm^2^ reduction in the pressure ulcer area and in the cost-utility analysis as incremental cost per QALY gained in the intervention compared to control.

Non-parametric bootstrapping will be applied to estimate uncertainty around the ICER and the results will be plotted on an incremental cost-effectiveness plane. We will use 2015 US\$ as the nominated currency, and will derive ICERs and cost-effectiveness acceptability curves separately for India and Bangladesh.

Ethics and dissemination {#s4}
========================

Ethical approvals have been obtained from the Institutional Ethics Committee at each site. Participants will be provided with a participant\'s information sheet and written informed consent will be obtained prior to recruitment and baseline assessment. These documents will be provided in participants' local language. Each participant will be informed about the study aims, procedures and risks and/or expected benefits. The participants will be informed that their participation is voluntary and that they may leave the study at any time without this having any influence on future treatments provided by their site, clinicians and research team. Participants will be encouraged to discuss the study with family members before making a decision about their participation. They will not be coerced to complete the study.

The result of this study will be submitted for publication to peer-reviewed journals and be presented at national and international conferences.

Monitoring {#s4a}
----------

The study will be overseen and monitored by the research staff who will examine study procedures, ensure data quality and monitor compliance with the study protocol. Adverse events regardless of the seriousness or relationship to the study will be recorded in both groups. All protocol violations will also be recorded. An independent Data Safety Monitoring Board will not be used for this trial because the intervention is unlikely to cause harm and the trial is not sufficiently large enough to warrant stopping it early on the grounds of futility.

Trial status {#s5}
============

The first participant was randomised on 28 November 2013, and it is anticipated that the last participant will be recruited at the end of July 2016. The most recent version of the protocol is V.1.3 dated 29 August 2014.
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